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w m « 

Jinfc5Cil-b. S»^ftji^b-r^:^c26{:ilSti-$nfc-«©m:^U Tikis' 
25 -3^^'#^E-r ^ODloT$)?) RWV (Rotating Wall Vessel) AM Ti^ 

NASA ^mmv rcn7.^mmnu^m ^ fci h^^/nm -t^jr^^-x 

&S ^H#l^5, 0 0 2, 8 9 O##fl§)o RWV;1'l':tU7i^iS' 

TcWi. ^<Dnn(DyK^n:&^\z^^xmtiKVi3if}^?>^m^ff^o mm\z^ 
30 ^miKDtz.^. M-:^y)7^^-mtm±.<Dm.ii\z];t^\^xm^(D\m. 
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RWV ;nW ^ U T 1^ — OO ffe . RCCS ( Rotary Cell Culture 
5 System^":Synthecon Incorporated) 3D-clinostat fSi^. ^a<D^^/jN 

mt!mm^mm'r^'mm:^mm-^nm^^t.wm^s- 173143-%. 

#il¥9- 3 7 7 6 7^. #gB2 002-4517 S^^m). 

\zwf^'pm:sct.vxmM^nx\f^^ m^\t. Mm^ws, 153, 13 

10 3-%. 7l^H#fF5, 1 5 5, 0 3 4-^. mmm^e, 1 1 7, 6 7 4-^. 

^a#t^6. 4 1 6, 7 7 4%#fii)o mm^mtimmTx<Dmnummm 

!^ Hj ® IB ^ 

25 c:i:J^<.#<(D|Ji'tiHJia^#^^:i75t"^^^o^ e>lc, RWV (Rotating Wall 

30 z.t\z^y). i^nm.m^mm-r^:bm\zm'r^o 
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n^:^m\z^^^x. mm^mtimm^tmm^^i^rmm(Dmti(D i./io~ 

mX\tm (Rotating Wall Vessel) AM :t U ^'-Sr^l-f^ ^T^t 

T^So RWV (Rotating Wall Vessel) AM ^'J 

lO^-lOVcm', mmmm S. 5~25rpm (fi^ 

m2U. m<D^y-tJV (±) ^ 15ml nz:;^3;i/5^:r-:/&^f (T) 

TS§ C±^ : ^'7b=^'>'J> • X:t>^> (HE) ^fe. 4"!^ : T;V->T> 

04«. J&^mJC^^^nfemm^^lt^l-:^-*)®'^^^ C&:RWV 
fflVi/tm^i^^'IGF-iS^JO. 1^:^ei^« (^^'^ hig«) -TGF-^ ^tn, 
;& : #fiit« hi§^) * TGF-/3^^ln (10%FBS)3o 
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«) 'TGF-^^^^JP (10%FBS). ^:RWV<&fflVifelHli^ig||-TGF-3^in]. 
5 la 7 RT-PCR (DmW: (A : Collagen type IL B : Aggrecan) ^r^f 

ffibT, Amm^^<^^^^^M, (A:RWVT^ig*Ufcl>C#m^:bar=10iDm. B: 

§ o 

El 1 0 ^m^o^m (&) ^:iE#»5'•y-^PiPic#lai^<D®^ (;&) 
mi2\t. i^^mm.m(D^yy=^yom'^m a-.^-^^^mmmnum^ b: 

*HJ^ffl»«>2^im<D#5fe«®«^^a&^#l^2 003-413758^. 
:feJ:i;^^^M2 0 0 4- 9 6 6 8 6 -^©HJ^^lClBm^nfel^^^^-^f So 

25 

1. ^m/hS:t;3^i^ 

30 M:^^^bTAX65l;:'f^Dffi$nfc^/hm;^ (simulated microgravity) 
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10 ^izm^mm'^mmvx. mm\zi^T^mm<Dmi]<Dmm^mn'^it-r^z: 
hif)m^n^o mi^mz\-i. mmmmizi)^t^^m^i^mt!U. mm^i^i^x 
mnomti (g) (D i/io-^i/ioQumxh^^tti^M^v^K 

15 mm^m-t}mm^mm'r^rzLtb\z. m^^^AM^UTi^ 

^-^mmr^o ^CDJ;^:^AW:tUTi7^-i:bT«. m^^t. RWV 
(Rotating-Wall Vessel : US 5.002.890). RCCS (Rotary Cell Culture 

System^rSynthecon Incorporated). 3D-clinostat, UiE>XSiZ<Wm^ S - 
1 7 3 1 4 3^, ^m^9 -3 7 7 6 7-^. ^j:ia^^#^2 0 0 2-4 5 1 

20 7 3^\zmm^nx\r^^^'^f3ih(D^m\^^^^ii-^^'X'^^o fsif)-^^^. rwv 

:feJ:tXRCCS«5tf7.^m^fig^11^TV^^tV:k-5;^"^®nTVi§o ^fe. 1 
m^\t. 2ffti^Ocllnostat^) XU. -TtlJ^t} ('>xTX hi/ 

25 ^o^^\z^y^L)i^mz^t>^t>tmf)^Ajrd'^M^nmT^^ii-^^'c^f3i 

^ 75: 3 ^^7c6<jm^^ S # ^ fe«> ® i: 5^ ^ o 

2j5:^HjOD^Jg^BjT?ffiV:»e>nTVi^RWV«. NASA tClckoTiil^^nfe;^/^ 

^mmm^m^r^i^^(^}^^^^'^^^^^y^^-^^^- rwv ^isi 

30 $Ri^?^AW:r'J7t^37-|^iC^«^«:^:feb. ^BSSrMUfe^. -€-<D 
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1t.m^-X^n\t 8. 5~25rpm S^Tafe § Z. ii^O^'M* b V^o ^<D^^ fS.UmM 
10 (g) <7) l/10~l/100igS^<h75:-5)o 

3. "i-MMflS 

m'^MhjXm^^^^t.iflX'^^o *fc> Migif&tc«, FBS (Sigma^fcM) ^ 
Antibiotic-Antimycotic (GIBCO BRL%i:^) ^©IfC^tlM^^MnbT 

30 FK-506^>'i7n7.#U>^©^3^«]^J^J> BMP-2. BMP-4. BMP-5, BMP-6, 
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BMP-7S.tXBMP-9^©#J^fi^i$7>Ai57g (BMP: Bone Morphogenetic 

Proteins). TGf- ^^(D^m^mmm'f-ii^^Miftn^ imxit2m&.±^. 

mm(Dmmu. 3~io%co2> 3o~40'c> mz^xco^. 37'c©^#T'z?fT 
v^iif)m^v\^>o mmmm^t. m\zwL^'^nfsi\^^-fy^. i>?^<ife7H. $? 

*U<«21~28 0T2&S, 
10 mz. RWV (mS 5cm ^-/-fe;!/) ^^seffl'r^J©'^. -titiilfla^ lO'—lOVcm^ 
ooiSffl^STMSb, ^^2bTm (om^T&M (Its 5cm®^>;/"fe;V) 

is,^. ■t—n—uyy)v:^>v\z^-x^2yf^7tmm\^rcmM'^^y'^)v 
5. ^mmcDmm 

m\z'r^. 

25 II M 
(1) 

30 Maniatopoulos^®:^^ (Maniatopoulos, C. , Sodek, J., and Melcher. A. 
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H. (1988) Cell Tissue Res. 254. p317-330) \zU-oXW:^hrc. UWl^Tc 
jSBflS^. 10% FBS (SigmaihM) *3i;r/Antibiotic-Aiitimycotic (GIBCOBRL 

(2) ^^^^mmmmmj^nmrncomm 

Dexamethasone(Sigma1±M), lOng/ml TGF-j8 3 (Sigma^fcM)^ BOMg/ml T 
>m(Wako$S). ITS + Premix (BDM)^ 40Atg/iiil L-proline (Sigma 
%hM) *D<fcmiitibiotic-Aiitimycotic (GIBCO BRL&M) ^'^tyDMEMit«^l^ 
(Sigmaam) lOmHC. 1 x lO'cells/ml ^:75:S<fc 5 t^Si^b. Amm\zt>rz. 
10 oTi^g^* i^Uyhi^^) feb< «RWVm:tUT^7^- (Synthecon 

15ml n-:fy}V^^ — y^\z±$^m^Mm^^ 10ml ^An, 50g 

15 <&ffofeo RWV A'-1':^UTi^i5^-Jc:J:^llIife«*«> 5cm 

^/'fe:;i/S:ffiViT> m^gl^ : 8. 0-'24rpm> STt:. SXCOzCD^^TTff -Pifeo HI 

20 mm(D':fuhn)V^. ^rcm2\zm (D^yiiJVh. 15ml :i7;i'5^3.- 

y®«^^fo *fc. mm^(ommm^itmlyrc^^^^m4^zmt. m 

4«£>6^e>, TGF-3*^SPbTffo;^ RWV ^ffiVi;^®^^*. TGF-i8*^ 

25 2. 

(1) mf^m^ 
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^ji--:fmMVrcW:. M.B lO^EDTA. lOOiiiM Tris(pH7. 4)4'T^lMrBlIJS£^ 
(2) T;i/;ijiJ :7;^-x>'T^— 

mtcovix, iii^i:rticT;w*'j :7:t7.>'7:$7— fe* (ALP) m^m^^n 

t^fcp ALP fl&liCDaiJ^tS, 100 mM Tris (pH 7.5). 5iiiM MgClz 

10 7?^5fe^^^. 7.^7 1/ -r/'^—T^**> 500^1 ® 100 mM Tris (pH7. 5). SmMMgClj, 

1% Triton 1-m \zmmvxm=^mmwvfto mw^^, oooex^^mm. 
V X ± m ^ m m V fc o m m m ^ u ^ o. ose m 

2-amino-2-nietliyl-l, 3-propandiol (pH 9.9), 10 mM p-ni trophenyl 
Phosphate. 2 mM MgClj (c^±tt 5m 1 ^tP;l. 37*07? 30 ^^-f >^^^ 

eK^to TRwvj Rwv riGF-iSj « tgf- 

jS ^^JnbTff oi^c^t/^y h^*> 10%FBS TGF-i8 ^^Jniir-r^Cff -o;^ 
20 (3) ^«65RT-PCR 

i^fdoViT. 1 jS^«t-i'^##M6*l3i^^'^fe'S collagen TypeE-^ 
Aggrecan (Dmmm^^Mm RT-PCR ici; oaiJ^Ufeo 
^*jia^j5>^e><55 RNA ©fl&t±iJ^> TRizol Reagent (Invitrogen) ^ffiViife, 
25 ;&i£Hya h3-;i/t:i«evi. TRIzol "fT^^Pf b;^c®-^, 2Q0iU 1<Z) 

^DDzi>;l/A^^in. J;<^OPifT 15000rpm T^'L^o V^DAV-;!- 

it#, xi$^y-;v2fc^cD^, mvcmzmmv. m^mmmiz^v)mmt:9f 

Wh. ^ iMg© totalRNA<l:RTJC^Ufco 
RT h First-Strand cDNA Synthesis Using Superscript Hlfor 

30 RT-PCR (Invi trogen) 43 J:r)^ TAKARA RNA PGR ki t (AMY) Ver. 2. 1 (TaKaRa) ^ 
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'ggfflbTHJfibfeo First-Strand cDNA Synthesis Using Superscript III 
f or RT-PCR SOr 60 TOt: 15 ^©^ft^T RT SiS^ff TAKARA 
RNAPCRkit(AMV)Ver-2. l(TaKaRa)«. sot: 10 42*0 30 99*0 5^. 

5 DT&^o 

[RT:/^-r^-] 

Aggrecan: 5' -cctaccaggacaaggtctcg-3' (iB^J#-^ 1) 
Collagen type II: 5' -ccatcattgacattgcacccatgg-3' (iB^J#-^2) 
U7;^^<A PGR FastStartDNA Master CYBR Green I PGR 
10 mmtVX Light Gycler (Roche) J^TO^^-i-^-hKJ^^n- 

[pcR:/^-r^-] 

Aggrecan Forward : 5' -cctaccaggacaaggtctcg-3* (@H^J#-^3) 
Aggrecan Reverse : 5' -gtagcctcgctgtcctcaag-3' (@B2?iJ#^4) 
15 Gollagen type II Forward : 5' -ccatcattgacattgcacccatgg-3' (@H2^J# 

Gollagen type II Reverse : 5' -gttagtttcctgtctctgccttg-3' (iB3?y#-^ 
6) 

[PGR RJts^m 
20 Denature : 95*0 5 # i^^^^JV 

Amprificat ion: 95*0 15 60t: 5^. 72^: 15^ AQiy-(^)V 

Melting curve : 70^ 10 # 

Gooling : AOX: 30 # 
RT-PCR (D^^^^m 7 iz^-t (A -.Collagen type IK B : Aggrecan) » ^ 
25 ^y<D TRWVJ «RWV riGF-iSJ t*TGF-^^«IlUTff 

3 . 

IK. mil«it=g Smmg^Tfeofe. ^Itlizniy^ RWV AW ^t" U T - 

30 \zJ;:^mmi^mX'\tmf^m±f}mm^MtjT'^'UMV. Icm-l. Scm 
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^S«I RT-PCR (OmMf)^^ Collagen TypeE-^ Aggrecan <omMi)mm'^n 

10 mmm 2 rwv mmmm<Dmmm^ 

RWV mmum<Dmm^ eiko ta-xtzi (eko instruments ^m) br 

mMVTco mmmiiz^-Dx^m^vrz. rwv mmmm^ 2m M\z^mv. 

0. Inun/sec © ji^Tffiilg b fco ^(DM^ (Pa) ^iSgil (m) tcSoX 
stress-strain fii«^e>. ^^^fhSilbfc 

'i^+i-^^v Ay ^>-5^;v 0. 6mg/kg ^m^^xW'Mf^wi'Wvrco^m'mmt. 
&i^mmmmi&m'mm)mm^tvrc. m^^f^mizm^m^xn. mm 
^^\HmmmM'^yy''n-^\z^r)^mvr:io mM^'&i^mizm^vxm. 
25 B^wc^. ±m'Wm^mzU5mm(D}^^))v^m^^xm-^ iim(D^n±m 

30 feo 
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2. ^mm^oy^M 

^m.m.M<Dmm\-^^ itaijg|5^lc:/n — y^^X. VenusRod (Axiom ^t^) 

5 3. tmmM. 

m^). ■y-:7^->o^-fe (so^^). ^muM^^m^iz^^mmvr^io 

ii^:bar=10iiim. B:^li^M:bar=5miii, C:i^mamBlf^> D:#M^ 4 Mr^m^) 
10 ^m-t. ^Tc. mi 1~1 S\Z. i^mmi^®HE^fi, SO ^M^M 

4mm Rwv ^m^^r^m^^m^vTcm^.^n ismm (om^nm^mm-v 
(0 9 (B). (c))«. ^^ibxm^-A^fsi^m'dmm'v^. SkBfsim-wn^-^m 

w^-wmm^M^v-z>'Dn^-^nrcz.L^mmvrc mi 2)„ ife 

20 

m^nM^mm'r^^t^^x^^o^mm<D:^m\t.mm.mm-^h^^D. 
m.^iKm^<Dm'^^mmti^r:Ln±m.m\zmm'r^^tf)^x^^o 

30 mmmm-Anmi^KDmm : -^fi^DNA c^^-r^-) 
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m (D ^ M 

5. mmuUfhmts^mAixm^^^n-( -^^iT c ^-ffi. rwv 

(Rotat ing Wal 1 Vessel) ^—X^^.miltm 4 \zmm.<D-Jjmo 

6 . #iliMlia®Sia^^*^ lO^—lOVcm^ RWV (Om^^&^^U^ Scm 

15 -lr;HC*fbT 8. 5~25rpm 0D^#T-^^«J&^fT*3n^>if 5 \zW.m(D:f5 

7 . >f TGF- 3 *5 J: IJ^V ^ :^^'/> $^iP b Ti^^>?»^ 
Tn:^^ 1 y^\zmWL(0-)3^o 



14 



wo 2005/056072 



PCT/JP2004/018339 




1/13 



wo 2005/056072 



PCT/JP2004/018339 




2/13 



wo 2005/056072 



PCT/JP2004/018339 




3/13 



wo 2005/056072 



PCT/JP2004/018339 



m4 




4/13 



wo 2005/056072 



PCT/JP2004/018339 




5/13 



wo 2005/056072 



me 



PCT/JP2004/018339 



35 




Oday 7days 14days 28days 

*P<0.05 



6/13 



wo 2005/056072 



PCT/JP2004/018339 




7/13 



wo 2005/056072 PCT/JP2004/018339 




8/13 



wo 2005/056072 



PCT/JP2004/018339 




9/13 



wo 2005/056072 PCT/JP2004/018339 



O) 

c 



D 
O 
"c 

o 
u 

0 

E 
o 

CQ 




o 

CM 



• • 1 * ' CM 



o 
o 



o 

00 



o 



o 



o 

(N 



yos ^ (ZH) AouQnbeJd pjoH 



c 
o 



(D 



0) 
D) 

O 
O 

o 

3 

o 
t 
o 

D 

Oil 



10/13 



wo 2005/056072 



PCT/JP2004/018339 




§^ 1 



■i 



ft • 



11/13 



wo 2005/056072 



PCT/JP2004/018339 




12/13 



wo 2005/056072 



PCT/JP2004/018339 




13/13 



wo 2005/056072 



PCT/JP2004/018339 



SEQUENCE LISTING 

<110> Japan Science and Technology Agency 

National Institute of Advanced Industrial Science and Technology 
National Institute for Materials Science 

<120> Three-dimensional cartilage tissue generation from chondrocyte under simulated 
microgravity 

<130> PH-2347-PCT 

<140> 
<141> 

<150>JP2003-413758 
<151>2003-12-11 

<150>JP2004-096686 
<151>2004-03-29 

<160> 6 

<170> Patent In Ver. 2. 1 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 

<400> 1 

cctaccagga caaggtctcg 20 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial ■ Sequence: Synthetic DNA (primer) 



<400> 2 

ccatcattga cattgcaccc atgg 
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<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Synthetic DNA (primer) 

<400> 3 

cctaccagga caaggtctcg 20 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial Seauence: Synthetic DNA (primer) 
<400> 4 

gtagcctcgc tgtcctcaag 20 



<210> 5 

<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Synthetic DNA (primer) 
<400> 5 

ccatcattga cattgcaccc atgg 24 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial Seauence: Synthetic DNA (primer) 
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